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ABSTRACT : 

PURPOSE: To grow another epitaxial layer on a layer with a grating 
in an 

optical integrated circuit device with high controllability without 
damaging • 

crystallizability by preparing the grating in which impurity regions 
are formed 

periodically through ion implantation, etc. 

CONSTITUTION: An insulating film and a metal on a P type InP 
substrate 21 . 

are used as masks 22, opening sections 23 are bored to the masks 
through 

holographic exposure technique, etc., and the ions of Si, S, Te, etc. 
such as 

Si ions difficult to generate thermal diffusion on heat treatment in 
a 

post -process are implanted to the substrate through the opening 
sections 23 
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under conditions of lOOkeV and 10<SP>14</SP>cm<SP>-2</SP> . 
Consequently, a 

grating is formed by periodically shaping N type regions 24 in the 
substrate 

21. As a result, currents injected from the P type substrate 21 are 
modulated 

by P-N junctions periodically formed. Accordingly, when an active 
layer as a 

light-emitting region for a semiconductor laser is laminated on the 
substrate, 

periodicity is generated in gains, and the same effect as 
conventional 

irregular gratings is obtained. 
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